Background: Multiple sclerosis (MS) is a demyelinating and degenerating disease which involves central nervous system. Environmental risk factors have a key role in MS susceptibility. Here we aim to investigate different risk factors effect on MS susceptibility in a large population of MS patients in Isfahan, Iran.
The environmental risk factors in multiple sclerosis susceptibility: A case-control study Original Article factors are considered to play a significant role in MS susceptibility. [2] Although recurrence rate of MS in families points toward the importance of inheritable determinant in susceptibility of the disease, [3] the variation of MS frequency in different geographical parts and also change in risk of the disease development in migration studies can be explained by the strong impact of environmental risk factors in the disease susceptibility.
INTRODUCTION
Multiple sclerosis (MS) is a chronic autoimmune demyelinating and disabling disease of central nervous system (CNS) which predominantly affects young females. [1] Both environmental and genetic
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linked higher prevalence of MS to latitude, Vitamin D deficiency, Epstein-Barr virus infection and smoking among other factors. [6] [7] [8] Given the fact of rising high prevalence of MS in Iran, especially in Isfahan and Tehran [9, 10] here we aim to shed light on the environmental risk factors with a possible involvement in MS pathogenesis in the large population of MS patients in Isfahan, Iran.
MATERIALS AND METHODS
This study is a cross-sectional hospital registry-based study, which was conducted on a large population of patients who had a definite diagnosis of MS according to 2005 McDonald's criteria or laboratory supported MS who from April 2012 to June 2013 referred to MS clinic of Kashani hospital, Isfahan University of Medical Sciences, Isfahan, Iran, also a randomized selection of normal healthy individuals were recruited as our control group. Our database is a hospital registry database in which all patients who came to the hospital are automatically entered; nearly half of MS population of Isfahan province is now registered.
Diagnostic test and treatments were done according to accepted guidelines. [11] Patients were examined by a neurologist at least once or twice a year. Demographic data, age at onset of the disease, history of viral infections, vaccination, history of trauma to head, recent stressful events, alimentation, familial history, method of delivery (caesarean section, normal vaginal delivery), disability score and history of smoking were gathered using a designed questionnaire. This study was approved by Local Ethics Committee and all patients in this study gave a written informed consent form to access and review their medical records.
Kurtzke disability status scale was used for assessment of neurological disability in each visit. [12] Data were analyzed using SPSS 19 software (SPSS Inc., Chicago, IL, USA).
RESULTS
In our study the relapsing remitting (RR) MS had higher prevalence in comparison to other forms [ Table 1 ]. In RRMS patients, the time to develop secondary progressive MS was 6.47 ± 4.65 years. Majority of patients (73.7%) reported involvement of one system at the time of diagnosis, with higher prevalence in sensory system (45.6%) and motor system (28.6%) involvements (optic = 16.3%, cerebral = 9.5%). During summer, patients reported more relapses compared with other seasons (summer = 37%, winter = 29.6%, spring = 8.4%, autumn = 5.9%).
Family history of MS was reported in 19.4% of patients in which majority reported just one relative with MS (one = 84.2% two = 14.9% three = 1%).
High number of individuals in our MS population reported recent major stressful event, which was significantly higher than the control group.
In the control population, 65.6% individuals reported history of viral infections among them chickenpox and measles had the highest prevalence (chickenpox = 42.6%, measles = 15.5%, mumps = 6.2%, rubella = 1.7%), and also in MS population amongst the 66.1% of patients with history of these infection, infection with chickenpox predominated (chickenpox = 32.5%, measles = 22.4%, mumps = 8.9%, rubella = 2%), the prevalence of measles infection in case and control group had a significant difference.
The frequency of dairy products consumption in the control group was significantly higher than in MS patients population [ Table 2 ]. However, there was no significant differences in the frequency of conserved food consumption between groups (case = 26.4%, control = 18.2%, P = 0.67). Tables 3 and 4 .
The relation between other risk factors in MS patients and healthy control group was demonstrated in

DISCUSSION
Our findings demonstrated significant relation between major stressful life events 1-month prior the onset of the disease and subsequent MS diagnosis. A possible link between stress and onset of MS has been reported suggesting the relation of stress 6 months and 2 years prior to the exacerbation of the disease. [13] [14] [15] These results could point toward the fact that stress may cause the first episode of MS however, the possibility of bias in collecting data or recalling should be considered. Also an increased risk of developing MS in parents who lost their child has been demonstrated. [16] However, in contrast to our findings a study conducted on large population of registered nurses found no significant correlation between stress at home/work with risk of developing MS, [17, 18] these finding could be due to the lack of objectivity in measuring stress in this population.
An overwhelming number of different infectious agents have been proposed to play an important role in MS susceptibility. [19] The hypothesis that MS exacerbation can be triggered by late exposure to childhood infections comes from evidence in migration studies and also the positive titer of antibodies to these infections in areas with lower prevalence of MS in ecological studies. [20, 21] The result of our study showed a significant correlation between history of measles infection and subsequent MS diagnosis. Several lines of evidence have linked the risk of developing MS to childhood infection if acquired later in life such as measles and rubella. [22, 23] Also a study showed that clinical measles was more frequent in MS patients however, without any significant difference, [19] This finding are due to the probable fact that viral infection can cause autoimmune reactions due to molecular mimicry which leads to CNS inflammatory disease. In contrast with our findings was the studies that showed no significant difference in infection with measles in any stage of life in MS population compared to normal population. [24, 25] The role of dietary factors in MS etiology has been considered, here our findings showed lower consumption of processed milk and dairy products in MS population compared to control group. In accordance with our results, it was reported that one of possible risk factors for MS development is linked to high milk consumption in childhood and sudden reduction of milk consumption in adolescent growth spurt. [26] However, in a large study conducted in 27 countries it was demonstrated that cow milk consumption can lead to MS exacerbation, however there was no relation between processed milk and risk of MS development. It is speculated that a possible mimicry between butyrophilin and myelin oligodendrocyte glycoprotein may explain these results. [26] CONCLUSION A significant relation between stress, history of infection and milk consumption was reached that highlights the importance of environmental risk factors in MS pathogenesis and that lifestyle change can play a preventive role in MS susceptibility. 
